INTRODUCTION
Iron molybdates are important components in catalysts for the selective oxidation of, for example, methanol to formaldehyde (1) . Ferric molybdate, Fe (MoO ) , is thought to be a key component but excess MoO is also known to have a strong influence on the catalyst performance. Ferric molybdate catalysts are typically prepared by coprecipitation from aqueous solutions followed by calcination at 400-600°C (2) . Pure ferric molybdate has previously been prepared by high-temperature hydrothermal synthesis
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(460°C) and by conventional solid state methods (3, 4) . Iron molybdates containing Fe(II), for example, Li Fe (MoO ) (5), have also been described. We are currently investigating lower-temperature methods including hydrothermal synthesis for the preparation of mixed metal molybdenumbased oxide catalysts and catalyst precursors. Several new simple molybdenum oxides have recently been synthesized by using ammonium and alkylammonium cations as structure directing agents in hydrothermal reactions (6) (7) (8) (9) 
EXPERIMENTAL

Preparation of (¹MA)
FeMo O
The reactants MoO (0.0748g, 0.52 mmol), iron acetate(II) (0.0287g, 0.18 mmol), and N(CH ) OH · 5H O (1.2188g, 9.3 mmol) were added to 3 ml (166 mmol) water and acidified with acetic acid. The initial pH was 3.20. The starting materials were placed in a 23-ml-capacity Teflonlined stainless steel Parr hydrothermal bomb and heated at 180°C under autogenous pressure for 3 days. Afterward, the reactor was cooled to room temperature over a 1-day period (final pH"3.14). The product was washed with water and dried in air. Dark blue plate crystals ( &20% yield based on Mo) were obtained together with an unidentified second phase. The crystals are stable in air but dissolved slowly in water. Experiments over a wide range of reaction conditions, including reactant ratios, concentrations, pH, and cooling times, were made in an attempt to optimize the synthesis. Systematic changes in the initial pH (2.5-3.4) and reactant concentrations showed that the formation of this compound is very sensitive to the conditions. The compound is obtained only in the pH range of 2.7-3.3 and the mole ratio Mo/Fe'3. Higher pH and a higher concentration of TMAOH · 5H O tend to lead to better crystals and higher yields. We were unable to find reaction conditions that led to the formation of a single phase product. were determined by singlecrystal X-ray diffraction methods. Preliminary examination and data collection were performed on a SMART platform diffractometer equipped with 1K CCD area detector using graphite-monochromatized MoK radiation at room temperature. A hemisphere of data (1271 frames at 5 cm detector distance) was collected using a narrow-frame method with scan widths of 0.30°in and an exposure time of 30 s/frame. The first 50 frames were remeasured at the end of data collection to monitor instrument and crystal stability, and the maximum correction applied on the intensities was (1%. The data were integrated using the Siemens SAINT program (10) , with the intensities corrected for Lorentz factor, polarization, air absorption, and absorption due to variation in the path length through the detector faceplate. The program SADABS was used for the absorption correction (11 /n. The final unit cell parameters and the orientation matrix were obtained from the least-square refinement using 3955 reflections having I'10 (I). (2) 298 (2) ? and were constrained to be 90°in the refinement of cell constraints. @The program SADABS (11) was used for the absorption correction.
The initial positions for all atoms were obtained using direct methods and the structures were refined by full matrix least squares techniques with the SHELXTL crystallographic software package (12) 
. The TMA hydrogen atoms were included in calculated positions with isotropic displacement parameters. The water molecule hydrogen atoms were found by difference Fourier synthesis and refined isotropically. In both phases, no unusual trends were found in the goodness of fit as a function of F , sin / and Miller indices. Final values of the atomic parameters and equivalent isotropic displacement parameters are given in Table 2 .
The infrared spectra (KBr pellet method) were measured on a Galaxy FTIR 5000 series spectrometer (Fig. 1 ). For (1) 789 (1) 0 4172 (1) 12 (1) Mo (2) 574 (1) 2610 (1) 6989 (1) 12 ( (1) 1601 (1) 0 5046 (4) 23 (1) O (2) 349 (1) 5000 6753 (3) 18 (1) O (3) 517 (1) 2342 (2) 4414 (2) 14 (1) O (4) 734 (1) 0 2049 (3) 19 (1) O (5) 1398 (1) 2787 (3) 7529 (3) 24 (1) O (6) 487 (1) 0 6406 (3) 14 (1) O (7) 387 (1) 2056 (2) 8823 (2) 19(1) N 3285(2) 0 7589 (5) 28 (1) C (1) 4008 (2) 0 8367 (7) 35 (1) C (2) 2992 (3) 1604 (8) 8096 (7) 62 (1) C (3) 3185 (3) 0 5774 (7) 45 (1) [TMA] (1) 777 (1) 821 (1) 899 (1) 24 (1) Mo (2) !243(1) !695 (1) 2360 (1) 30 (1) Mo (3) !2596 (1) 360 (1) 472 (1) 28 (1) Mo (4) !1582 (1) 1906 ( (1) 2035 (2) 951 (1) 2058 (2) 36 (1) O (2) 159 (2) 1803 (1) 568 (2) 32 (1) (2) 286 (1) 1749 (2) 44 (1) O (11) !2407 (2) 1504 (1) 336 (2) 36 ( (14) 1973 (2) 5130(2) !178 (3) 50 (1) O (15) !5329 (3) 577 (2) 3244 (2) 48 ( (2) 4157 (2) 37 (1) C (1) 9032 (6) 2991 (4) 3204 (6) 127 (3) C (2) 9128 (8) 2824 (4) 5346 (5) 140 (3) C (3) 7668 (6) 2020 (4) 3989 (11) 173(4) C (4) 9970 (4) 1764 (2) 4196 (4) 59 (1) ?º is defined as one-third of the trace of the orthogonalized º GH tensor.
(TMA (1) (2) (Fig. 2) . These Mo O\ units are linked by sharing corner oxygen atoms (O2) to form an infinite linear chain of composition [Mo O\ ] parallel to the b axis (Fig. 3) . These chains are joined by sharing oxygen atoms (O4, O7) with FeO octahedra to form layers. Each iron octahedron shares corners with six adjacent MoO octahedra to give layers of composition [FeMo O\ ] parallel to the bc plane, as shown in Fig. 3 (10)] in the [10 1 ] direction; and [O(14) -H(1)2O (7); O (15) (4) yield values of 5.92, 5.98, 5.96, and 5.98 v.u., respectively, Table 4 .
DISCUSSION
The tetramethyl ammonium/molybdenum(VI)/iron(II)/ oxygen system has been investigated by hydrothermal 
